A new continuous distribution is proposed in this paper. This distribution is a generalization of Mukherjee-Islam distribution using the quadratic rank transmutation map. It is called transmuted Mukherjee-Islam distribution (TMID). We have studied many properties of the new distribution: Reliability and hazard rate functions. The descriptive statistics: mean, variance, skewness, kurtosis are also studied. Maximum likelihood method is used to estimate the distribution parameters. Order statistics and Renyi and Tsallis entropies were also calculated. Furthermore, the quantile function and the median are calculated.
Introduction
Shaw and Buckley (2007) have proposed to transmutation maps, the sample and rank transmutations. The simplest rank transmutation map is the quadratic rank transmutation map. The quadratic rank transmutation map will be used through this paper to derive a generalization of the Mukherjee-Islam distribution with some of its properties. This generalization is called the transmuted Mukherjee-Islam (TMI) distribution. Al-Omari et al. (2017) proposed the transmuted janadran distribution as a generalization of the Janadran distribution. Aryal and Tsokos (2011) worked out a generalization of the weibull probability distribution (transmuted weibull distribution). Merovci (2013a) used the quadratic rank transmutation map to develop a new distribution called the Transmuted Lindley Distribution. Merovci (2013b) used this map to develop a Transmuted Rayleigh Distribution. An extension of the exponentiated generalized G class of distributions (Cordeiro et al., 2013) called the transmuted exponentiated generalized G family. A simple representation for the transmuted Gfamily density function as a linear mixture of the G and the exponentiated-G densities was derived by Bourguignon et al. (2016) . Many authors worked out generalizations to some distributions using the quadratic rank transmutation map. For example Merovci and Elbatal (2014) introduced the Transmuted Lindley-Geometric distribution, whereas, Vardhan and Balaswamy (2016) proposed a transmuted new modified Weibull distribution. A Transmuted Lomax distribution (Ashour and Eltehiwy, 2013) , a Transmuted Log-Logistic Distribution (Aryal and Tsokos, 2013) , Transmuted Burr Type XII Distribution (Khazaleh, 2016) . El-batal et al. (2014) studied some general properties of the transmuted exponentiated Frêchet distribution. Based on new modified weibull distribution, Vardhan and Balaswamy (2016) produced a transmuted distribution using the quadratic rank transmutation map, named transmuted new modified weibull distribution. A transmuted modified weibull distribution is introduced by Khan and King (2013) .
We organized the rest of this paper as follows: In Section 2 the pdf and CDF of the TMI distribution are demonstrated. In Section 3, the reliability and hazard rate functions of our model are computed. We summarized the distributions of order statistics in Section 4. Some properties, like the r th moment, mean, variance, skewness, kurtosis, coefficient of variation and the moment generating function of the TMI distribution are derived in Section 5. In Section 6 the maximum likelihood estimates of the distribution parameters are demonstrated. The Renyi and Tsallis entropies are calculated in Section 7. The quantile function is derived in Section 8. Finally, in Section 9 we will draw conclusions.
Transmuted Mukherjee-Islam Distribution
A random variable, X, is said to have a Mukherjee-Islam distribution (Mukheerji and Islam, 1983) with parameters θ and p if it has a cumulative distribution function (CDF)
with a corresponding probability density function (pd f ) given by:
Definition 2.1 A random variable X is said to have a transmuted distribution if its CDF is given by
where W(x) is the CDF of the base distribution. The pd f of the transmuted random variable is given by
The CDF of this random variable is, hence, defined using Equations (1) and (3) as:
Therefore, the pdf of the transmuted Mukherjee-Islam random variable, X, is defined using Equations (1), (2) and (4) as: 
Figure (1a) shows the pdf of the TMI for θ = 5 and different values of p, 2, 4, 6 and 8. We varied the value of λ from -1 to 1 with a step of 0.5. The figure shows that the TMI random variable has a left skewed distribution. The tail of the distribution gets heavier as the value of λ gets smaller. Figure ( 1b) shows the plot of the CDF of the TMI random variable for θ=5 with p equals to 2, 4, 6 and 8 and λ = -1, -0.5, 0, 0.5, and 1.
Reliability Analysis
The reliability and hazard rate functions are defined by:
Theorem 3.1 The reliability and hazard rate functions of the TMI distribution, respectively are
Proof. The proof of the reliability is straightforward, by substituting the CDF of the TMI distribution Equation (5) in Equation (7). Now, for the hazard rate function, substituting Equations (5) and (6) in Equation (8), we get 
Order Statistics
Let X 1 , X 2 , ... X n be a random sample with pd f ψ(x) and CDF Ψ(x). If X (1) , X (2) , ... X (n) is the order statistic of this sample, where
Then the pd f of the j th order statistics, X ( j) is given by:
Substituting j = 1 in Equation (9), we get the pd f of first order statistics
The pd f of the n th order statistic X (n) = max(X 1 , X 2 , ... X n ), is defined as:
Furthermore, for any value of j the common form of ψ ( j) (x) can be obtained as
5. Moments
r th Moment
Theorem 5.1 The r th moment of the TMI random variable is defined as:
Proof.
) θ The first and the second moments can be computed by replacing r by 1 and 2; respectively in (13) as follows:
But the variance of a random variable is defined as var(X) = E(X 2 ) − (E(X)) 2 , therefore Vol. 9, No. 4; 2017 The coefficient of variation (cv) is defined to be the ratio of standard deviation of the random variable to it expected value, that is cv =
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The third and fourth moments of the random variable X can be determined by replacing r by 3 and 4; respectively in Equation (13). Thus, they are given by:
The skewness and the kurtosis of a random variable are defined as:
(17)
Based on the first four moments, the skewness and the kurtosis of the TMI random variable, X are given by: Table 1 shows the values of the mean, standard deviation, skewness, kurtosis and the coefficient of variation (CV) of the TMI random variable for different values of λ when p = 2 and θ=5. The table shows that as λ increases the mean decreases. The kurtosis decreases as well. It, also tells us that the shape of the distribution is always skewed to the left regardless the value of λ. The shape of the distribution has sharper peak as λ decreases. The table, as well shows that the mean of the MI distribution, which equals to 3.333, is not far from the mean of the TMI distribution for −0.5 ≤ λ ≤ 0.5. Both means are equal when λ = 0.
Moment Generating Function
Theorem 5.2 The moment generating function (MGF) of the TMI random variable is given by
Maximum Likelihood Estimates
Definition 6.1 Let X 1 , X 2 , ..., X n be a random sample size n with a pd f ψ(x). The likelihood function is defined as the joint density of the random sample, which is defined as
Hence, the likelihood function is given by
Therefore, the log-likelihood function is given by
Deriving Equation (20) withe respect to the parameters we get:
Equating the system of derivatives in Equation (21) to zero, we get the following system of equations
There is no exact solution for this system of equations. So, to get the maximum likelihood estimates for the distribution parameters, we have to solve this system numerically.
Entropy

Renyi Entropy
Theorem 7.1 The Renyi entropy of order β ≥ 0 is defined is
Tsallis Entropy
Tsallis entropy (Tsallis, 1988) for a continuous random variable is defined as follows:
Quantile Function
The quantile value is a value, say x, of the random variable, X, with CDF Ψ(x) such that Ψ(x) = p(X ≤ x) = q, where 0 < q < 1. Therefore, the quantile of the TMI distribution is given by
Ψ(x) = q 1 + λ ± √ (1 + λ) 2 − 4λq 2λ
The median of a continuous random variable X is defined to be the value m such that Ψ(m) = 1 2 . Hence, the median is the quantile value when q = 1 2 . Therefore,
Conclusion
In this paper, a generalization of Mukherjee-Islam distribution of failure time is introduced. It is called the transmuted Mukherjee-Islam distribution. We have studied some properties of this distribution, such as: moments, mean, variance, order statistics, maximum likelihood estimates of the distribution parameters. we, also have found the reliability and hazard rate functions, Renyi and Tsallis entropies and the quantile function as well as the median. The mean and the kurtosis decrease as the value of λ increases. The shape of the distribution is left skewed always regardless the value of p and λ.
